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Abstract

Electrical design, lightening and low current designs are an essential and basic designs
that are required in every constructors from houses to hospitals to commercial buildings, and
even in small stores, and neglecting any important factor in the design of electrical, lighting and
light current works will cause a failure in the design, and this failure may lead to problems that
may cause material or human losses , so we need to design an electrical, lighting and light

current works based on the approved codes and specifications.

This project aims to design an electrical, lighting and light current works for a
commercial mall, based on the approved codes and specifications, as we believe that comfort,
attractiveness and safety will be achieved for the building users through careful design of

lighting and other electrical services.by using some software such as, AutoCAD, Dialux and
Ecodial .



Abbreviations

Circuit Breakers CB
Short Circuit Capacity SCC
Miniature Circuit Breakers MCB
Molded Case Circuit Breaker MCCB
Ground Fault Circuit Breaker GFCB
Local Area Network LAN
Unshielded Twisted pair UTP
Shielded Twisted Pair STP
Heating — Ventilation and Air Condition HVAC
Un-interrupted Power Supply UPS
Ring main unit RMU
Rated current L gted
National Electric Code NEC
polymerizing vinyl chloride PVC
Cross-linked polyethylene XLPE
System International Si
Locked Rotor Amperes LRA
Minimum Branch-Circuit Selection MBCSC
Current
Maximum Overcurrent Protective MOP
Main Earthing Terminal MET
BB

Bas Bar




Internet Protocol IP
Local Area Network LAN
Wide Area Network WAN
Internet Protocol television IPTV
Unshielded Twisted pair UTP
Shielded Twisted Pair STP
Media Access Control Mac
Television TV
Closed Circuits Televisions CCTV
Video Cassette Recorder VCR
Digital Video Recorder DVR
Pan Tilt Zoom PTZ
High-definition video HD
Network Video Recording NVR
FIRE ALARM CONTROL PANEL FACP
Telephone Box B
Private automatic branch exchange PABX
VOICE OVER INTERNET PROTOCOL VOIP
Registered Jack RJ
Internet Protocol Private Branch Exchange IP-PBX




Contents table

N 0151 1 o PP

o

ADDIEVIALIONS. . ... e

i

Chapter 1 INTFOTUCTION......cuiiiiieiieei ettt b b ettt b b b ens 1
01V SRS 1
1.2 Background and statement of the probIEM ..o 1
IR I @] o110 (1SS 1
R 1 0] Lo T (o SRR 2
1.5 RESEAICH MELNOAS .....eeviiiiciie e et te st e e sbeesaenbesreeaesteeneenrearen 2
1.6 THME PN .ottt b bbb bbbt e et s e bt bbbt n e 2
I o Tt (<o =1V || PSSR 3

Chapter 2: The main feeding for the Mall.............ccoooiiiii s 4
2.1 OVEIVIBW .ottt bbbt s st b et b e bbb e st e Rt e b e bt e bt e b et et et e st e Rt e b e e b e nbe st et et ne s 4
2.2 LoCation OF the MAIL ..o et e et sreeaesreeneenrennes 4
e I I - (o [Ty 11 - Lo IR 4
2.4 TTANSTOIMIEE SIZE...c.viieeietieiee ettt ettt sttt et s e s et e et e be st e be st et e st e se e s e e st ebeabesteneenneneeneas 4
P C1C 0 Lo ] SR 4
F GRS 4= o - o SR 4

Chapter 3: Lighting DESIGN .....cccioiiiiieeiice ettt st ettt e sr e be e st e eba e besbeesbesbeennesreeeee 7
3.1 OVEBIVIBW ..ottt ettt ettt ekt s e se e ekt em e eEeeR e b e eRees e e bt eRe e et eEeen e e eeeeReeteeReeneeneeaneentenreans 7
3.2 BaSiC HGNEING TESIGN .ttt bbbttt b et st nn e 7
3.3 Lighting for car parking and electrical FOOM ..........cocooiiiiiiiiiee e 26
3.4 Lighting TOF PIAY @IEA ........ceeieeiiitiitiieste ettt bbbttt b 30
3.5 lighting fOr FESTAUIANT ...ttt e s et ne e aesae e e seeenes 43
B3 I T | €[ I 0] ol 11 [0TSR 43
3.7 Lighting TOF OFFICES .ottt b et n e 43
3.8 EMErgenCy lGNTING  .ovoeiiiiei ettt 43



Chapter 4: POWEE DESIGN ..ottt ettt b bbb e bbb nnen e 49

0T T SRR 49
4.2 SOCKELS ANU T17S TYPES  oeveitietiiiiete sttt ettt bbbttt ettt sttt e e 49
4.3 Step of designing POWET PIAN ..o 50
4.4 Electrical reqUIiremMeNnt FOr AC ..o e enes 54
Chapter 5: Load CalCUIALION ..........cc.oiiiiiiii ettt et sbe s e resreenenne e 67
LTRSS 50
5.2 L0ad CAICUIALION  ...eiiiieeie ettt ettt nn e e 50
5.3 CHICUIL DIEAKEIS  ..eiiiiiieiie et ettt sttt et ne et e be et e e ens 50
LSRR O o] [T 50
5.5 VOIAGE UIOD oottt b bbbttt 50
oI G I o O =T { o] o TSSOSO 50
5.7 DIStribDULION DOAIA  ....oceeeiecce ettt nreenes 50
Chapter 6: FITe @lArmm ..ottt b et 67
B.1 OVEIVIBW ootttk bbbt et b Rt b e e Rk s bbb et e st e Rt e bt e b e e b e s be s b et et ens 50
6.2 Objectives OF thiS SYSIEM  .....iiici e s re e re s be et e sbeere e resre s 50
6.3 The main component for the SYSIEM ... 50
6.4 STEPS OF UESTON .ottt bt bbbttt e bbbttt n e 50
(O{gF=T o) (=] gl I T | | o1 g =] | USSP 67
TR A @ 1Y T V1= SR PRUSPRSSTR 50
6.2 TElEPNONE SYSIEIM oot b ettt 50
TR B - = T VA (< o 0 PSR 50
TR O O IV - o I P RTR 50
8.4 SOUNT SYSTEIMI ..ttt bbbttt bbbt bbbt e st e b e e bbbt nn e 50
Chapter 7: LIGhT CUITENT ..ottt sttt s te et e s ae e st e s be e b e sbeeseesbesaeenreste e 67
7.1 OVEIVIBW oottt ettt a ettt e s e Rt e Rt e Rt e R et e s bt e b et e st e n e e Re e Rt ebesbe e e et e e ene e 50
7.2 TelePRONe SYSIEIM ..o b bttt sttt e 50
7.3 DAtA SYSIBIM oottt bbb bbbt bbb Rtk e bRt b et e e b r e renre s 50
T4 CCTV SYSBIM .ottt b et b ek ettt e bt e s bt e she e s hb e s a b e e Rt e e ke e abeesbbeebbeembeenbeenbee e 50
T4 SOUNG SYSEEIM ..ottt sttt ettt e s ee et e teste et e ebeemeesee et e enaesaeeneeneeemeeneesaeeneeseeeneensenneas 50
Chapter 8: Earthing and lightining SYSTEM ........ccoiiiiii e 67
TR A 1Y oV 1= SRRSO 50
8.2  EAINING SYSIBM oottt ettt ettt ae e r et ene e ee et eeeeeene e reaneas 50
6.3 TYPE OF BAINING oottt e ettt bbb b e 50
6.4 LIGNTINING UESIGN ..eiiiiiiiiiiiiiiite ettt bbbt e ettt bt e 50



Chapter 9: CONCIUSION ..ottt b et b e et e b b nene e 67

] (=] =] (001 R T SO PO USSR PRSPPI 68
Y o] o 1=] o [o | TSP P PSP PP PPPPPPO 70
Appendix A : Load estimation for mall .............cooo i 70
Appendix B: Catalog for 800 KVA transfOrmMer ... 73

Vi



List of Figures:

Figure 1.1: Block diagram of design electrical installations for commercial mall in Hebron .................... 3
Figure2.1:TYPe OF DULD ....coviiiiieiicee e nn e 6
FIQUIE 2.2: SOCKEL L3A ... ittt sttt et et e e s be st e s e e e te et e s beeseesbeaneebesteeseesteeteenrenre s 6
Figure 3.1 : Medium VOItage PANEl ........cc.ooi i 8
Figure 3.2: RMU DOGIA .....oc.ooiiiiic ettt st be et et e e neestesteeeesteetaenbenre s 8
FIQUIE 3.3: UPS .ttt s b et e b s te e e e be e Rt e s aeebe e besbe e s e e s beaRe e besteeneenteeteenrenren 9
Figure 3.5: Dry type TranSfOMMET ........ooiiiiieeei e 10
L0 U= T2 M 1Y/ [ SR 12
Figure 3.7: CirCUIT DIEAKEIS CUIVE ......ccviitiiieeiie ittt sttt sttt be et te et e steeaesbeeta e besteeneenre e 13
FIQUIE 3.8: IMOCCB TYPES ... 13
Figure 3.9: CIrCUIt Draker Fating ........cccocciiiiriiieee s 13
Figure 3.10 Earth Leakage CB ..ot e 14
FIGUIE 3,111 FUSES .ottt 15
FIQUIE 3.12: RACEWAY ....c.eiuverieiieiieiietisie sttt sttt bttt bbb bbb e et ettt n bt et e b b n e 16
FIQUIE 3.13: EIBVALOIS ..otttk bttt ettt b et nn e 19
Figure 3.14: Elevators power- elevators SPEEU CUIVE ........ccvoviiiiieie ettt sne s 21
Figure 3.15: The refrigeration CYCIE .......oci oot sre s 22

Figure3.16: Nameplate Of HVAC ..ot 23
Figure 3.17: A comparison of different Iamp tYPES ......cooiriiiriiii e 24
Figure 3.18: Lighting deSign PrOCEAUIE ........cceiiiieiiecicie sttt sttt st e st sre et e sbesreenresne e 25
Figure 3.19: Components of the earthing SYSIEM .......ccociiiiiiiiiiie e 26
FIQUIE 3.20 0 IMIET oottt ettt e et e et e e ae e st e et e e st e s beebe e beeaeetesteestesbeetsesbesreeneenteens 26
Figure 3.21 : MET and on the other to earthing NEIWOIK ...........ccceviiiiiiiiiiieeeee e 27
Figure 3.22: Grounding of air CONAITIONING ....c.voviiiiiiiieiise e 28
Figure3.23: Ethernet Cable tYPES .....ooo oot nae e 31
FIQUre3.24 : ANAIOG CCTV .ottt bbb b bbbt b ettt bbb 34
LT[N] X ST ] o ) e | O 1A 34

vii



FIQUIre3.26: BUIET CAMETA ...ttt bbbttt 35

FIQUIE 3.27 : DOME CAMEIA ...ecueiieeiieiiitiitestest ettt e ettt b bbbt et e b et beab e b b nnen e 35
o U T S T ol WA o 1 (L - SRS 36
o UL I T Y B T o[-V T SR 36
Figure3.30 : FIre ALBIM SYSTEIM .....oiiiiiiiiie et 36
Figure3.31 :Fire Alarm SyStem COMPONENLS .......ccoovviviiiiiiiiisiiisisise e 38
FIQUre3.32: FIre TIHANGIE ...ttt 38
Figure3.33: 10Nnization SMOKE AELECLOIS .......ccccviiiiiiiiiiiiii s 39
Figure3.34: Photoelectric SMOoKe deteCtors .........cvceiiiieiiiisc e 39
Figure3.35: 1P telePhoNe SYSIEM .....ccuiiiiii ittt st be e et e s be e e e sbeete e besreeneesre e 40
FIQUIre 3.36 1 SOUNT SYSTEM ..ottt b e e b e et b b b nnennene e 41
Figure 3.37 1 CoNtrol iN BIMS ... ettt 42
Fig. 3.38 : Building control devices connected OVEr KONNEX ........c.covviiriiinierenieieeeeese e 45
Figure 3.39 1 KINX SYSIEM OVEIVIEBW .....ocviiiieiiiieiic ettt sttt sttt sbeeta e s te e stesteeaesbestaesbesneennesneens 46
o U= R I T o] o] [=Tod (o or: Y 4 o] USSR 49
Figure 4.2 : The front side OF the MAll ..........oooiiiiii e 49
Figure 4.3: The main components of the Mall ... 50
Figure 4.4: Speed of elevators With POWEL .........cccviiiiiiii et 54
Figure 4.4: Dry type transformer, Cast Resin Transformers family ............cccoccoviiiiiii e, 57
Figure 4.5: The area of the air OULIEL CUINVE ......oovviiiiicece et e 58
Figure 4.6: The dimension of tranSfOrMEr FOOM ..........ccuiiiiiiiiieee e 58
Figure 4.7: The dimension 0f 160KV A gENETALON ........cccciiiierierieieieisieie st 59
Figure 4.8: The area- capacity 0f GENEIAtOr CUIVE ........c.coiiieiiiiiiie et st ne s 60
Figure 4.9: Single line diagram for commercial mall ... 62
Figure 4.10: Single line diagram for NOrmal MOUE .........cooiiiiiiie e 63
Figure 4.11: Single line diagram for generator MOUE ...........cccooeieiiiniiini e 64
Figure 4.12: Single line diagram for fire pUMP MOGE .........cooeiiiiiiiiiiri e 64
Figure 4.13: Block diagram of done work in the project ... 65
List of Tables:

BLIE= Lo (= I i T 44 T= N o] - TSP S 2



Table 3.1: A Comparison of types of ProteCtion dEVICES .........cccorerieiieiriiiiiinese s 11

Table 3.2 : Type characteristics of CIrCUIt Dreakers ... 12
Table 3.3: Advantages and disadvantages 0f TUSES ........c.covveiiiiiiicii i 15
Table 3.4: The elevator speed due nUMDBEr Of FIOOTS ........ccooiiiiiiiic s 20
Table 3.5: Elevator capacity and speed approximate Sl and I-P product equivalents ..........c..cccocecernnene 21
Table 3.6 :Comparison of what protocols that is used in the Primary network or the Field network ....... 45
Table 4.1: The total areas of the PrOJECT ......c.vii i 53
Table 4.2: The level of severity with the required amount of flow from the pump .......c..cccooveiiiviiiinn 55
Table 4.3: load estimation for the commercial mall .............coooiiiiii 56



CHAPTER 1

INTRODUCTION

1.1 Overview
1.2 Background and

statement the problem

1.3 Objectives

1.4 Importance

1.5 research method
1.6 Time plan

1.7 Expected results




1.10verview

Electrical designs, lighting, and support works are one of the basic knowledges that an
electrical engineer must be familiar with and professionalize, as all establishments ranging from
houses to hospitals, hotels and commercial establishments all need these designs, and electrical
works are the most interfering with Other works, as civil or mechanical works, and hence the

importance of studying electrical designs, as it will affect all other works.

1.2 Background and statement of the problem

Most engineering offices do not take consideration to all the important factors in the design of
electrical, lighting and light current works, so this project came to fulfill all the important

considerations in design with the highest possible quality than that in the labor market.

1.3 Objectives

To design an electrical, lighting and light current works for a commercial mall, based on the
approved codes and specifications.

1.4 Importance

Achieve comfort, attractiveness and safety for the building users through careful design of
lighting and other



electrical services.
1.5 Research method
Collecting information from approved codes, references, and field visits to engineering offices.

Software's used:

* AutoCAD
» Dialux
1.6 Time plan
Tablel.1: Time plan
Description of Work Start and End
Dates
Phase One Find the idea and agree on it First week
Phase Two Search for codes used in designs, | second week - fifth
books and articles specialized in | week
this field
Phase Three | Starting visits to engineering Sixth week - tenth
offices week
Phase four Specify the project and the The eleventh week -
necessary engineering plan And | end of the semester
start preliminary designs for the
project

1.6 Expected results



The expected results is to design an Electrical ,also lightening and light current systems works
for a commercial mall, based on the approved codes and specifications, and this designs will be
at stages as we see in the block-diagram in Figurel.1, as some of these stages will be done in this
semester(Load estimation ,transformer and generator seizing and electrical room design ), and
the

rest will be done in the next semester(lightening design, socket distribution, low current
design, BMS system design , main and sub-main distribution boards, riser diagram, and earthing

system )

‘I_cnad estimation ‘

b
(Transfcrmer and generatcrw

sizing . electrical room
design

!

Lighting design {(autoCAD.&
dialux), phillips company
lamp

!

| Distribute socket

!

design low current works

b

Design
BMS system for mall

!

Design main distribution board
and sub-distribution board

i

Design risers diagram for distribution
board and low currant systems

!

| Design earthing system |

Figure 1.1: Block diagram of design electrical installations for commercial mall in Hebron
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2.1 Overveiw :

The city of Hebron is considered a major commercial center in Palestine, so commercial
malls are important elements in the city. This is one of the most important reasons for choosing a
commercial mall project to work on the optimal design of electrical installations with its various

elements to achieve the optimum design that provides comfort and luxury in the mall.

2.2 Location of mall:

The mall is located on the western side of Ain Sarah Street on a land area of 1260 m?

With a total area of 5773.3 m?2, It consists of 9 floors and two floors for garages, it was designed
by Engineer Hamza Rasheed, an architectural engineering graduate from Palestine Polytechnic

University.

4 Load Estimation

The first step in designing the electrical installations for any building is to estimate the
loads. Through it we can determine the size of the transformer and emergency generator needed

for the building and the area of the rooms for electrical equipment.

The loads for the project were estimated based on the American code NEC, where the loads
of lighting, sockets, air conditioning, light current and other devices such as fire pumps were
estimated. Due to the nature of the mall and its needs, the lighting and air conditioning loads are

the highest among the loads.

The server room load is estimated at 500VA / m?

elevator loads:



To estimate the elevator loads, the following figure was used. As the mall contains two
elevators, the demand factor is 0.85 and the gearless elevator speed based on the number of

floors is 2 m/s. The total weight of the cabin and the people in the elevator is 1750 kg.
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Figure 2.1: Speed of elevators with power. [1]
From figure the power of elevator is 25 kw
. ower(kw)xdemand factor _ 2+x25kw=*0.85
Power in KVA= 2 factor _ =50 KVA

power factor 0.85

Escalator load

The escalator is one of the most important parts of the mall, and in this project it serves 4 floors

The following picture shows the equation that is used to calculate the required motor power for
the escalator
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Figure 2.2: Speed of elevators with power. [1]

Where :

P: Is the output power required from the motor in kw
M: Is the average mass per passenger in kg

G: is the acceleration due the gravity (9.8 m/s?)

N: is the number of passenger per step ( 1,1.5,2)

RE: is the vertical rise of the escaloror in meters

RS: is the step rise in meters

®: is the angle of inclination of the escalator

S: Is the linear speed of the escalator in meters per second
PH: the power in watt need to keep handroils moving
us :efficiency of the step band

UG :efficiency of the gearbox

The escalator was chosen from Schneider and the following picture is the specifications of
the escalator



Type 10 - 30°-K

Rise: max. & m at a step width of 1000 mm Inclination: 30~ AN efin

Balustrade: design E Step width: 800/800/1 000 mim Ofsor
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Figure 2.3: Speed of elevators with power. [1]

58*% sin 30%0.75+4000

P= =19.2KW
0.85%1000

Water pump load:

Water pump loads are usually low for commercial buildings, the power of water pump is 15
kw.

Power in KVA = % = 18KVA

fire pump load:

To calculate the required fire pump capacity, using the following equation

_ QP
"~ 600xef ficiency

[1]



Where:

W: power in KW

Q: Required flow) liter/ minute), according to the of Level severity of the expected fire

P: The pressure required at this flow

Efficiency: (70-80) %

Table 2.1: The level of severity with the required amount of flow from the pump.[1]

Level of severity

The hight difference of
pump low buildings

Nominal rated to add to
largest outlet pressure

Normal (third group)

More than 30 m

The pressure at | Flow
the pump outlet | Liter/minute
(bar)

2.5 3100

According to table 4.2, for this project that it’s highest is 38 m

_ 3100%2.5 _ 17 kw
600%0.75
In KVA = 22 = 20 KVA
0.85
Table 2.1: load estimation for the commercial mall.
Category Area (m?) Estimated load (KVA)
Management 125 11.525
Shops 1630 159.13
Restaurants 250 33
Stores 360 3912
Yards and inner gardens 700 59.5
Services 450 434
Corridors 1161.3 68.0943
carpark 1125 45
Server room 6 3
Cooking and water heating 100
appliances
Water pump 18
Fire pump 20
2 elevators 50
Total estimated load 751.26
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This matches the final calculations for the building

Table 2.2: load calculation for the commercial mall.

Circuit load in KW
DB No. loadkw| I(A) | CB [Cable Size (mm2)| Distance(m) | Voltage drop (mv/AMP/meter) |V.D (V)| V.D % <2.5% Y B
DB-EXT 14| 2.363(3*16 5*6 05 5576 0.0066 TRUE 0466 | 0466 | 0.466
DB-B1 11,762 19.85[3*25 5%6 3 5.576 0.3321 TRUE 4 4 3.762
DB-B2 11.774|  19.9|3*25 5*6 6 5.5765 0.6658 TRUE 3.906 | 3.868 4
DB-GF 53583 90.56|3*125 3*70+2*35 11 0.588 0.5858 TRUE 17.808 | 18.105 | 17.67
DB-F1 42.814| 72.36(3*100 3*50+2*25 17 0.802 0.9866 TRUE 13.833 | 13912 | 15.07
DB-F2 63.824| 107.87|3*125 3*70+2*35 20 0.802 1.7303 TRUE 22.724'| 20974 | 20.537
DB-F3 55.231| 93.35|3*125 3*70+2*35 23 0.802 1.7219 TRUE 18.346 | 18539 | 18.346
DB-F4 67.973| 114.89|3*150 3*95+2*50 26 0.456 1.3621 TRUE 22724 | 22211 | 23.039
DB-F5 24.883| 42.05|3*63 3*25+2*16 29 1412 17219 TRUE 8.25 84 | 82327
DB-F6 23.66| 39.99(3*50 3*16+2*10 30 2.161 25926 TRUE 7.976 797 1.714
DB-F7 27.163| 4591|3*63 3*25+2*16 33 1412 2.1392 TRUE 8876 | 9136 | 9.15
DB-F8 23.98| 4053(3*50 3*16+2*10 36 2.161 3.1531 TRUE 8.0585 | 7.885 | 8.036
DB-F9 22.212| 37.54|3*50 3*16+2*10 39 2.161 3.1638 TRUE 7393 | 7.4257 | 7.397
MDB-UPS 28 3*63 3*25+2*16 11 1412 0 TRUE 9.33 9.33 9.33
DB-Liftl 27| 48.26|3*63 3*25+2%16 3 1412 0.2044 TRUE 9 9 9
DB-Lift2 27 3*63 3*25+2*16 12 1412 0 TRUE 9 9 9
DB-ECSLA 19.2| 34.319|3*50 3*16+2*10 4 2.161 0.2967 TRUE 6.4 6.4 6.4
DB-Water pump 15| 26.8|3*40 3*10+2*6 40 3.367 3.6094 TRUE 5 5 5
DB-Fire pump 17| 30.38|3*40 3*10+2*6 10 3.367 1.0229 TRUE 5.66 5.66 5.66
187.2817  187.81
[ | Total connected load KW | 563.842
Un Balanced %
Low Current Load 36 Kw 1%
Total Laod 599.8419 MAX MIN
Laod inKVA 749.802375 188.751 187.282
DF 08
Laod after DF 599.8419 KVA

4.5 Transformer Size

Based on the initial estimate, the total load of the mall building was 751.26 KVVA . So, the
capacity of a suitable transformer (dry type, Cast Resin Transformers family according to
International Standards (Copper foil)) is 800 KVA with dimension (L, W, H) 1440 x 850 x 1800

mm and same dimension for RMU.

11



Distance measures in : Millimetres
11£2x2,5% / 0,4kV or
10+2x2.5% / 0,4kV;

Insulation levels /
Primary / Secondary : e UL

Voltage ratio

Partial discharge level : <10pC

Insulation thermal class F/F - 100/ 100K
Vector group Dyn11

Frequency : 50 Hz

Avallable environmental classes : E2/E3

Avallable climatic classes : Ci/C2
Fire classification F1
Conductor material : Copper foil

Figure 2.4: Dry type transformer, Cast Resin Transformers family

To calculate the area of the transformer room, a distance of 1 m should be left from each

side for maintenance purposes, and the minimum height of the transformer room

= 0.5 m + Transformer height (m).[3]

The area of the air inlet calculating by the following equation
A
h= St (B-A) +0.5.[3]

h: The vertical distance between the center of the converter and the center of the air inlet (m)
A: Transformer height (m)

B: Transformer body height (m)
1.2
h= - * (1.8-12)+05=1.7m

From curve the area of the air inlet = 1 m?

12



i Trapsformes:

' up to 2500 KVA, 42500 Series A
0 1 2 3 4 5 6 7 8 9 10

{h_} nﬂ_HJ'IE_,ji-Mﬁf}d#1jﬁ¢giﬁ;;¢.ﬂ\ﬂ'@1

Figure 2.5: The area of the air outlet curve [3]

Since air inlet provided with a mesh, the air inlet must be increased by 10%.[3]

airinlet area=1.1*1= 1.1m? = The area of the air outlet.

J.44m
| |
[ |
Airinlet Air outlet
1.44m
[ |
[ |
1m o
|—| Transformer g
3
— -hl
5 5
e
RMU &
3
| |
I |
1.44m

Figure 2.6: The dimension of transformer room
4.6 Emergency Generator size
The emergency generator feeds the critical loads and in the mall the generator will feed the

UPS loads, fire pump, water pump, light current loads and one elevator.
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e UPS load = 28 KW

e Light current = 36 KW

e Fire pump =17 KW

e Oneelevator =27 KW

e Water pump = 15 KW

e Emergency Lighting =7.12 KW

It is preferable to increase the loads by 20% as a future reserve factor.[3]
Se=1.2*S; =1.2*(24+40.21+20+29.4+18) /0.92 = 169.72 KVA
So, the suitable generator is 170 KVA

Dimensions Length Width

Height

Standard open set dimensions 2537 1080

1846

Standard enclosed set dimensions 3460 1090

2387

Genset outline

.¢7;4
rE

3
L]
b
T nnpame

Figure 2.7: The dimension of transformer room

4.7 SITE PLAN

It is a diagram showing the main feeding of the building, electrical rooms, cables and

manholes used Manhold cover from Iron pouring Cast Iron strong bearing 25 written on it

Electric

14



As for the pipes used
* 3 or 4’PVC for Communication Lines.

*4” or 6” PVC for Electrical Lines.

This figure shows the main electrical supply scheme for the mall
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Figure 2.8: The dimension of transformer room
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CHAPTER 3

Lighting Design

3.10verview

3.2Basic lighting design

3.3Lighting for car parking and
electrical room

3.4 Lighting for shops

3.5 Lighting for play area

3.6 Lighting for restaurant

3.7Lighting for clinics

3.8Lighting for offices
3.9Emergency lighting




3.1 Overview:

This chapter about lighting design for the mall by using Dialux evo , Includes lighting
design basics and design presentation The main places in the mall in addition the design of

emergency lighting.

3.2 Basic Lighting Design

Light is an aesthetic medium and lighting is an engineering art, and the solution to the
lighting problem is not only in determining the number of lamps, but in the location and method

of placing the lamps to achieve appropriate lighting.

There are several ways to design lighting, the most important of which is the lumen
method, which is a method for making an approximate estimate of the size of the lighting system

that we intend to establish, and through which the number of lighting devices is determined.
The basic steps for designing a lighting system

1. Determine the amount of lux suitable for the room from the codes

2. Determine the type of lighting device used and the type of lamps

3. Determine the factors of use and maintenance

4. Calculating the number of lighting devices that must be installed in the room to achieve

the required lighting

Room index K =
h(a+b)

n.d).UF -MF
E=z—mm
A
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_ EA
O.Up.Mp

which

n: The number of bulbs

E:Required luminous intensity
a: length of room

b: width of room

A: Operating level space

Ug : utlization gactor (less than 1)

Mg : Maintenance factor (less than 1)

The design was based on the Jordanian code, which is mainly based on the British Lighting
Engineers Association(IEC) and the British Institute for Building Services(CIBSE), and is

compatible with the International Lighting Authority (CIE)

The Dialax Evo program was used to design the lighting , and choose the lamps, it was based on

what the manufacturer proposes, which is the Philips.

3.3 Lighting for car parking and electrical room:

The mall contains two floors, underground garages. The second garage includes an electric room.

The following table shows the intensity of the dark illumination in addition to other factors

Table 3.1: Luminescent requirements in car parking and electrical room

Maintained | Limiting Minimum | Colour (Maintenance | Height of
illuminance | glare rating | colour Temperature | Factor working
(lux) rendering plan
(Ra)
Parking 75 0 40 2000 0.8 0
Electrical 200 25 60 3000 0.8 0.8
room
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A luminaire of type TCWO060 was chosen from Philips. This type is characterized by being

economical, energy saving, easy to install and maintain.

o
- - ’
PHILIPS . '
P T2O0W

[ — 500 Im

Figure3.1: TCWO060 luminaire

Pratal Agoam Lighting power density

1440.0'W 737.01 m? 1.95 W/m? (Room)
pCs. Manufacturer Article No. Article name P P Luminaire
20 PHILIPS TOWOED 2xTL-D36W HF F20W 4087 Im

Figure 3.2 : The power consumption in second garage

Figure 3.3: The second garage 3D

Electrical room

20



For electrical room a luminaire of type GreenSpace was chosen , extremely low power

consumption, while delivering consistent light output, stable color performance and high color

rendering. The product’s long lifetime.

0
PHILIPS af

&
P i68W
Dramp 2100 Im
Duminake 2099 Im

eio
n 99.93 %
2 >

Luminous efficacy 1249 Im/W 2 L - a0t
cCcT 3000 K

Palar | NC

Figure3.4 : GreenSpace luminaire

Figure 3.5: the distribution of luminous flux for electrical room

Table 3.2 : the calculation results for electrical room
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Results

Symbol Calculated Target Check Index
Workplane Eperpendicutar 293 I 200 Ix e
o 031
Consumption values Consumption 14 kWh/a max. 850 kWh'a v
Lighting power density Room 3.50 W/m®

1.19 ' W/m#/100 Ix

3.4 Lighting for shops:

Shops are the most important element in the mall, so its lighting must be bright and attractive in

order to improve the sale process.

Figure3.5 : Lighting in the shop

Table 3.3 :Luminescent requirements in shops and play area

Maintained | Limiting Minimum | Colour (Maintenance | Height of
illuminance | glare rating | colour Temperature | Factor working
(lux) rendering plan
(Ra)
Shops 500 19 80 5000 0.8 0.8
Play area 200 22 80 3500 0.8 0
Stores 100 25 60 3000 0.8 0.8

TrueFashion are used in shop , This type of use in the shops gives a bright and attractive lighting.

22




FHILIFPS STAFI15T 1 <L EOD2 PSSP C9=20 FROD 2.4

‘p‘HII.I Ps

(= 285 W

[ - 2500 e

Figure3.6 : TrueFashion lamp

The mall consists of a variety of stores, including clothes, shoes, children’s toys, sweets, etc ....

The following table shows the results for the toys shop

Table3.4 : lighting result in toys shop

Results
Symbrol Calculated Target Check Index
wWaorkplane Eperpen: 23 Ik = 500 Ix " 532
ar 0.027 - S32
Consumption values Consurmption (1150 - 18040] kWhia max. 3600 kwhia B
Lighting power density Room 645 Wom® -
123 WrmAr1 00 b
profile: Offices, CAD workplaces
Luminaire list
pes Manufacturer Article Mo, Article narme P . Luminous efficacy
23 PHILIPS ST7FI5T 1 xLEDZ2T7S/PC930 FPO24 2ZE.SW 2488 by B3 Imiw

Figure 3.7: lighting in toys shop 3D
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Figure 3.8: lighting in men clothes shop 3D

Figure3.9 : lighting in women clothes shop 3D

3.5 Lighting for Play area :

24



Figure3.10: the distribution of luminous flux for play area

Table 3.4 : the calculation results for play area

Results
Symbol Calculated Target Check ndex
Workplane = ndic 17 b =100 Ix e
s 0.
Consumption values CONSUMpLon 3 kwh'a max. 900 kwWwh'a e
Lighting power density Room ). 72 Whm*
NS00 B
Luminaire list
pes. Manufacturer Article Mo, Article narme = @ Luminous efficacy
2 PHILIPS DMNAG0B PS S.0WwW 24 I 12459 I W
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Figure3.12 : lighting in men play area 3D

Figure3.13 : lighting in play area 3D

3.6 Lighting for restaurant and cafe :
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The fourth floor of the mall contains a restaurant and a, therefore low lighting is designed to

create a comfortable mood and relax for customers inside the café and restaurant.

The following table shows the appropriate characteristic values for each part of the restaurant

Table3.5 : Luminescent requirements in restaurant

Maintained | Limiting Minimum | Colour (Maintenance | Height of

illuminance | glare rating | colour Temperature | Factor working

(lux) rendering plan

(Ra)
Reception 300 22 80 3500 0.8 0.8
Kitchen 500 22 80 2700 0.8 0.8
dining room | 100 22 80 3000 0.8 0.8
Corridors 100 28 80 3500 0.8 0
Corridor :

For corridor lighting a LuxSpace Accent were used , as shown in figure

PHILIPS S
P 105W
Pramp 1150 Im

Figure 3.14: LuxSpace Accent

And The result as following :

Table 3.6 : the calculation results for corridors
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Summary

Results

Symbol Calculated Target

Check Index
workplanc Epsrpenaicuiar 156G b= = 100 Ix — S30
=1} 0.16 530
Consumption values Consumption A8 lWWhia max. 1200 kKWhia v
Lighting power density Room 1.29 wWWm®
0.83 WM 100 bx
Luminaire list
pCs. Manufacturer Article No. Article name P @« Luminous efficacy
3 PHILIPS R5342B 1 xLED175S/827 MB T4.4 W 1648 Im 1145 W

Figure3.15: the distribution of luminous flux for carridors

Kitchens :

For the kitchens, a type of PacificLED gen4 lighting unit was chosen , highly efficient and
reliable LED waterproof luminaire that offers an excellent quality of light, with a uniform light

distribution without visible striping or color artefacts. The range offers modular construction to
enable ease of upgrade and maintenance.
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PHILIPS
< » B
P 46.5W
DBlame 6400 Im B %
Druminaire 6401 Im R
n 100.02 %
Luminous efficacy 137.7 Im/wW e S toose
Figure 3.16 : Pacific LED gen4
Pioeal Agsam L|ght|hg power dEnSity Ep,ﬂpmu, [Warkplane)
1395W 3000 m? 4 65 W/m? = 0.94 W/m3100 Ix (Room) 497 |x
Figure 3.17: the total power in Kitchen 1
Table 3.7 : the calculation results for kitchen 1
Symbal Calculated Target Check Index
workplane Eparpenicular 497 Ix = 500 kx S22
a 0.002 -
Consumption values Consumption [410 - 540] kWhs'a max. 1100 kWh'a ~

Lighting power density

Raoom

465 Wim*

094 WYmA00 b

WA
N

N=1=1 g =1~
g = .BE0O
g == =
g = LBEY
“Bas L7ag g =1=] P dula 5=f 2.4
o =5 '
| ST ke s 586 N=1=1=) B7S BO7 MBS =
> >
3 =1=1= SHEE == E=1=1=] o Z =1-1— ISk
<>=1
AFTY
> - e
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Figure3.18: the distribution of luminous flux for kitchen 1

EEZ D

e SoO — L
T2 == _bL:a;
Sz ;j7*—’ BE1
== JEOs T2

AT ==t
=1=2a 5165
SY=S

Figure3.19: the distribution of luminous flux for kitchen 2

Table3.8 : the calculation results for kitchen 2

Summary
Results

Symibol Calculated Target Check Indesx
warkplane [SEUS——— 591 Ix = S00 b ~

g 0.002 s1a
Consumption values Consumption (270 - 360] kWhea rmax. 450 kwhea ~
Lighting power density Room F A8 wWrm®

1 35 WM 00 be

Luminaire list
pes. Manufacturer Article No.  Article name - o« Luminous efficacy
2 FHILIPS WTATOX L1600 1 x EDBAS/B40 WE AB.S W 5401 Im 1ITF I

Reception and dinning area :
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PHILIPS RS342B 1 xLED175/827 MB

PHILIPS ’<. :

Luminous efficacy 1145 Imvw

Figure3.20 : Green Space Accent Elbow

For food retailers, GreenSpace Accent EIbow comes with special light recipes to enhance the
store ambiance and show the produce in the very best light: Fresh Food Champagne is the perfect
solution for displaying fruit, vegetables, cheese, bread and pastries in a warm lighting ambiance,

while Fresh Food Meat creates the best light setting for meat enhancement in a cool natural

ambiance.

Figure3.21: the distribution of luminous flux for reception
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Figure3.22 : lighting in reception 3D

Table3.9 : the calculation results for reception

Results
Syrmibol Caleulated Target Check Index
workplane Eperpersicutar 314 1= = 200 bk e S24
an 0038 - S24
Consumption values Consumption BEO KWhia max. 2550 kWwih'a "
Lighting poswer density Room

3.9 wWrm®

102 Wrmr1o0 b

Unilisaton profile: Flaces of public assemibhy - Fest

s and hotels, Receptionicashies desk,

Luminaire list

pcs. Manufacturer Article No. Article name P L3 Luminous efficacy

16 PHILIPS R5242ZB 1 xLED175/827 MEBE T4.4 W 1548 Im 1145 I

Family area :
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Figure3.23: the distribution of luminous flux for family area

Table3.10 : the calculation results for family area

Summary
Results
Symbol Calculated Target Check Index
Warkplane Ersrperticutar 126 Ix =100 b '
a 0.098
Consumption values Consumption [510-&70] kWhia max. 5200 kWh'a ~
Lighting power density Room 117 wWim?
0.93 Wim?1 00 b
lisation profil ity - e - S TT—— 3o
Luminaire list
pcs. Manufacturer Article No.  Article name P - Luminous efficacy
12 PHILIPS R5242B 1 xLED175/827 MBE

T4.4 W 1548 Im 1145 IrmW

general dinning area :

Table3.11 : the calculation results for family area

33



Results

symbol Calculated Target

Check Index
workplane T 112 Ix = 100 x ey
g LR
Consumption values Consumptios [210 - 280] kWhia max. 2300 kWhia s
Lighting power density Raom 112 wWim?
100 Wmi 00 x
Luminaire list
pes. Manufacturer Article No.  Article name P @ Luminous efficacy
s PHILIPS RS342ZE 1 xLED17S/B27 MB 14.4 W 1648 m 1145 I

Figure3.24: the distribution of luminous flux for dinning area

café :

The café is one of the most important places in which the lighting must be taken care of, as it
must provide comfortable lighting that causes relaxation and tranquility.
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Figure3.25 :the distribution of luminous flux for a part of café

Table3.12 : the calculation results for a part of café

Results
Symbol Calculated Target Check Iricdesx
Workgplane Brrpericular 153 Ix =100 bk o
g o010
Consumption values Consumption Z2BD KWhi'a max. 1650 KWh'a o
Lighting power density Raom 153 wWrm?
1.00 Wrm*M100 bk
lisat profile mibaky - A ar ] ] ro
Luminaire list
pes. Manufacturer Article No.  Article name P -3 Lurminous efficacy
5 PHILIPS

R5Z42B 1 xLED175/827 ME

T4.4 W 1548 Im 1145 ImuW
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Figure3.26 : The distribution of Lighting units in restaurant and café

3.7 Lighting for clinics

In general, the lighting is designed for clinics so that the lighting is homogeneous and

comfortable, provides good vision and eye safety, and the lighting units must be of high quality

and do not cause a flash that disturbs patients.

Table3.13 : Luminescent requirements in Clinic

Maintained | Limiting Minimum | Color (Maintenance | Height of
illuminance | glare rating | color Temperature | Factor working
(lux) rendering plan
(Ra)
Clinic ( 500 19 90 5000 0.8 0.8
general
lighting )
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Waiting 200 22 80 3500 0.8 0.8
area

Office 100 19 80 4000 0.8 0.8

Waiting area :

For waiting rooms, general lighting is used with lamps directed down and does not cause
dazzling , with CRI not lessthan 80 and CCT 3500K. FlexBlend Was selected from
PHILIPS , its High quality and 50% energy saving

PHILIPS RC340B SRD We0L60 1 xLED365/930 MLO

L L
o
P 3B5W
DLamp 3600 Im
DLuminak re 3598 Im
n 9994 %
L [} 5 ke
Luminous efficacy 93.4 Im/wW L 0= 100%
ccT 3000 K

Figure 3.27 : Flex Blend

The total power consumption by lighting and the lighting power density as following :

Ptatal ARoom Lighting power density Eperpendicular (Warkplane)
1155W 3620 m* F19Wm? = 1.37 Wim3 100 Ix (Room) 232 Ix

The following image shows the distribution of luminous flux in the waiting room, this

distribution achieves average luminous flux 232 Ix
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Figure 3.28 :the distribution of luminous flux for waiting area

The following table illustrates luminous flux

waiting room, It is also shown the lighting power density.

Table3.14 : the calculation results for waiting area

, So as to achieve the required light for the

Results
Symibal Caloulated Target Check Index
Workplane Eperpendicular 232 Ix 2200 Ix w
@ 0.056
Consumption values Consumption 220 kwhia masx. 1300 kWhia e
Lighting power density Room 3.19 Wim*

1.37 W1 00 Ix

Figure3.29: Lighting design for waiting area 3D
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Clinics

There are 5 different clinics in the mall , The luminaires of CoreLine Recessed Spot were
chosen .it’s high-quality luminaires. CoreLine Recessed Spot is a recessed spot range designed to
replace halogen-based luminaires. This product provides a natural lighting effect for accent

lighting applications.

PHILIPS ¢ (et

Polar LDC

Figure3.30 : CoreLine Recessed Spot luminaire

The following table shows the number of lighting units and the total power for each clinic

Table3.15: Total power for clinics

Ptotal | ARoom | Lighting power Eperpendicular | pcs.
density (Workplane)
office 490W | 6.69m2 | 7.32W/m2=1.46 502 Ix 2
W/m2/100 Ix (Room)
Clinicl 165W | 30.36 m? | 4.62 W/m2=0.92 501 Ix 15
W/m2/100 Ix (Room)
Clinic2 132 W | 13.13m? | 10.05 W/m2 =1.64 613 Ix 12
W/m2/100 Ix (Room)
Clinic3 165.0 |22.18m? | 7.44 W/m2=1.39 535 Ix 15
wW W/m?2/100 Ix (Room)
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Clinic4 132W | 15.63 m? | 8.44 W/m? = 1.58 536 Ix 12
W/m2/100 Ix (Room)
Clinic 5 165W | 16.43 m? | 10.04 W/m?=1.71 586 Ix 15

W/m#/100 Ix (Room)

The following image shows the distribution of luminous flux in the waiting room

And this picture shows the lighting design of a 3D clinic

Figure3.32 : Lighting design for clinic 3D
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3.8 Lighting for offices

The mall contains 3 floors (seventh, eighth and ninth) containing various offices.And the design

of lighting for them needs attention to achieve the desired goal.

Table 3.16 : Luminescent requirements in office

Maintained | Limiting Minimum | Colour (Maintenance | Height of
illuminance | glare rating | colour Temperature | Factor working
(lux) rendering plan
(Ra)
Office 500 19 80 4000 0.8 0.8
Meeting 500 19 80 4000 0.8 0.8
room
Waiting 200 22 80 3000 0.8 0.8
area

In offices , Lamps with general square lighting to give a general lighting of the place (preferably
with high efficiency), in this offices a PowerBalance gen2 from Philips were used . unstainable
performance When it comes to lighting an office space with LED luminaires that Provides a

comfortable working environment.

PHILIPS
P 245 W
®Lamp 4000 Im

Figure 3.33 : Power Balance gen2
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Figure3.35 : Lighting design for office 3D

Waiting area

For waiting area GreenSpace — high-efficiency was chosen , low power consumption,
while delivering consistent light output, stable color performance and high color rendering.
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PHILIPS

P 16.2W

Dramp 2200 Im

Figure3.36 : GreenSpace

Figure3.37 :The distribution of luminous flux for waiting area
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Figure3.38 :The distribution of Lighting units in Eighth floor

3.9 Emergency lighting

Public buildings are provided with an emergency lighting system that allows people to evacuate
quickly and safely through escape corridors. And emergency lighting works automatically when

the power is separated from the building

e Direction and exit signals
Escape corridors are provided with directional signs to direct people to the exit doors

Figure3.39 : Emergency lighting device with directional signal

Figure3.40 : Emergency lighting device with an output signal
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Figure3.41 : Sites of emergency lighting devices

e Illumination escape

Illumination of escape corridors, corridors, stairs and fire inserts

Defined escape route: 2 mefres wide
Mounting height: 2.4 metres
Mounting orientation: Transverse

Lighting requirements:
1 lux along the centre line
0.5 lux for 0.5 metres either side of the

centre line (1 metre in total)

- — -
-

Figure3.42 :Specifications of emergency lighting unit

Emergency lighting system design
The first stage : Exit Signals

The second stage is : mandatory points
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Emergency lighting devices must be installed at specific mandatory points on the escape

pathways in order to give the necessary light
These include points

At every lane intersection

Each door has an exit

When every change of direction

At every stair so that it is directly lit by lighting
At every change in the level of the floor
Outside and near every final exit

When fighting fire equipment

Escalators to enable users to descend safely

© © N o g~ w D

Control rooms

Legend of lighting fixtures

Lighting fixtures description must include the following:
1. Lamp type.
2. Luminaire wattage.
3. IP.

4. Mounting type.

5. Optical cover.
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4.1 Overview :

This chapter about power desighm that include , type of socket, and AC system.Also

sample og design power system

4.2 sockets and its types

At power design, we are committed to providing a quality product and excellent
customer service. While our growth is a part of our culture, business decisions are made
based onlong- term relationships and commitment, not profit margins. Partnering with
power design means having a team member on board that seeks to create successful,

innovative projects, delivered on time and on budget.

Every device in the building need sockets and switching method to control it.

Types of sockets :

1. Single Socket

2. Double Socket:

Figure4.2 :Double Socket
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3. UPS Socket:

Figure4.3. : UPS Socket
4. Water Proof Socket:

Figure4.4. :Water proof Socket

5. Floor Box:

Figure4.5 :Floor Box
6. 20 A socket for AC

Figure4.6 :AC socket

4.3 The steps of designing the sockets plan
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The sockets are distributed on the plans that contain the furniture after receiving them from the
architect in the appropriate numbers for each load so that they cover all the facades so as not to

conflict with the furniture

A normal electric socket and a double ups socket next to the computer desk
Electric socket for the TV next to the TV site

Waterproof sockets in kitchens and washing rooms

Celling socket for projector

Connect every 3 or 4 normal sockets in one circuit breaker 16A

Connect every 3 or 4 UPS sockets in one circuit breaker 16A

Connect AC socket in one circuit breaker

O N o g A~ w Db -

Connect 3 phase socket on 3 phase circuit breaker
HVAC Load :

4.4 Electrical requirements for Air-Conditioning and refrigeration equipment

NEC Article 440 provides the requirements for installing air-conditioning and refrigeration
equipment that involves one or more hermetic refrigerant motor-compressors. Where these
compressors are not involved, The data furnished on the nameplate with this air-conditioning
unit supply the information in Figure 3.4.2 Most everything the electrician needs to know about

the wiring of the HVAC equipment is provided on the nameplate.[8]

" A ) Model: Insurance Office
s|mm0ns & SiN: EWC 14

. Mfg. Date: 1242010
_MU”I” HV-"—"&C) Package Unit

Operating Voltage:[208/230, 60 HZ, 3 Ph._|
Compressor RLA: |25.0 | LRA:[184.0 ]
Condenser Motor: [208/230%W 1 Ph. 0.7 Hp FLA 3.3
Ewvaporator Motor: [208/230%W 3 Ph. 1.0 Hp FLA 5.0 |
KW Heat Strip: 13.5/18.0 |

Min. Br. Circuit Sel. Current: | 51 4/58.6

Max. Fuse Amps: 5O/E0

Max. HACR Type Ckt Brkr: &60/fs0
Listed

Figure 4.7: Nameplate of HVAC.[8]
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The one ton AC = 3.52KW , but the split unit AC work in average 8 hours in day , i.e
In 33% ( 8/24), so the total power from 1ton =1.2kw
And every 15 m? need 1TON

Figure 4.7: sample from the project power
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5.1 Overview

This chapter about load caculation , include load for evey type, circuit breakers , cable

, Voltage drop , power factor correction and distribution boared
5.2 load calculations

Luminous loads according to the capacity of each bulb
Socket loads 250 watts per one

AC load, every 1 Ton = 3.5KW, but AC works an average of 8 hours a day i.e 33% so 1Ton=
1.2KW, and every 15 m? need 1 Ton

The loads were distributed among the three phases so that the three phases were balanced

5.3 Circuit Breakers (CB)

In NEC Article 100, a circuit breaker is defined as ““ device that is designed to open and close
a circuit by nonautomatic means and to open the circuit automatically on a predetermined

overcurrent without being damaged itself when properly applied within its rating * .[8][13]
The specifications of the CB are determined by two important values:

e Rated Current (I,4:q) (Measured by ampere A): it determines the value of the
maximum current that can flow into the CB continuously without causing the CB to cut
off.[1]

e Short Circuit Capacity (SCC) (measured by KA) : It is the maximum value of the

current that a CB can endure during short circuit without burning[1]

The most famous values of (SCC) are: 3,6,10,15,22,35,50,75,80,100

Types of circuit breakers:

I.  Miniature Circuit Breakers (MCB)

Molded-case circuit breakers are the most common type in use today,
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Figure5.1: MCBJ[1]

Table 5.1 : Type characteristics of circuit breakers.[7]

CB type Tripping Current (factor to be Typical application
multiplied by nominal rating)
1 2.7t0 4 Domestic and where
overload surges are not
anticipated
B 3to5 General purpose and
commercial
2 4105 General purpose and
commercial
3 7to0 10 Motors and highly inductive
discharge lighting
C 5t0 10 Motors and highly inductive
discharge lighting
4 10 to 50 Only for special conditions
,6.9. some welding plant
D 10 to 20 Only for special conditions
,6.0. some welding plant

. A Type B CB is usually a suitable standard choice for most domestic and commercial

installations, but this depends on the earth loop impedance.[7]
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Figure 5.2: Circuit breakers curve.[8]

Molded Case Circuit Breaker (MCCB)

These circuit breakers are mainly used for 3-phase circuits and for currents larger than

100A and up to 1600A.[1]

Figure 5.3: MCCB types [

1]

Circuir Breaker Ratings

250 [400 630|800 I;.ODO |; 250

10|16 ’720[25-‘32 40 50’/6318;‘ 100|125 160]200

1600

2000‘{2500‘{3 200 400(;| 500(:|;300

MCB

ACB

MCCB

Figure 5.4: circuit braker rating [1]

Ground Fault Circuit Breaker (GFCB)
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It is used to protect against the current leakage to the ground in electrical installations

The principle of its work: it compares the current entering and leaving the circuit, if there is a

difference in the current, this indicates the occurrence of a leakage current.[1]

Figure 5.5 Earth Leakage CB [1]

Circuit Breaker and wire size determination:

Circuit breakers come in standard sizes, so part of the project research is to determine the
standard sizes available in the region. To select a breaker, one adds a factor of 25% (to avoid

nuisance tripping) and then chooses the next higher size available.[1][11]

3.1.1 Cables and their installations methods

The most important principle in dealing with cables is safety. In order to achieve this
principle, the cables were distinguished by special specifications related to the ampere capacity

and methods of cable installations

It is worth noting that the term cable is used for the main feeders, while the term wire used

in branch circuits.[3]

Several factors influence cable selection:[1][3]

1) Maximum operating voltage
2) Maximum load

3) Maximum overload and maximum time for it
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4) Maximum short circuit and maximum time for it

5) Insulation level

6) Cable length

7) Voltage drops

8) Cable extension method

9) The lower and the greater the temperature the cable is exposed to

10) Soil physical and chemical specifications.

5.4 Cables installations methods:

The method of laying the cables depends on several factors, the most important of which is the
nature of the project.

1. Raceway

The term raceway is defined by the NEC as a channel that is designed and used expressly for
the purpose of holding wires, cables, or busbars.[8][13]

It is made of plastic or metal; it has a cover that can be opened. It is characterized by the easy
of changing the circuits within it. Some types are underground, especially in offices.
It is often used over walls because there are many varied sockets that include electrical sockets,

phones sockets, the Internet sockets and others.

They are frequently used with computer devices because they need various sockets, buried

ground pipes are useless with it.[1]

Figure 5.6: Raceway[1]

2. Conduit
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A separate classification of rigid conduit (NEC Acrticle 347) covers raceways
that are formed from such materials as fiber, asbestos—cement (not as serious an
environmental concern as it might sound), soapstone, rigid polyvinyl chloride

(PVC), and high-density polyethylene.[7][13]

The purpose of conduit is to:

1. Protect the enclosed wiring from mechanical injury and damage from the
surrounding

atmosphere

2. Provide a grounded metal enclosure for the

wiring in order to avoid a shock hazard

3. Provide a system ground path

4. Protect surroundings against a fire hazard as a

result of overheating or arcing of the enclosed

conductors

5. Support the conductors[7]

Classification of cables based on insulation:

Cables used in Installation the insulating materials are:
1. PVC: It has excellent electrical properties at low voltages (up to 3.3 kv)
and at low temperatures, in addition its cheap price.[1][7]
Not suitable in high temperatures, it can only withstand up to 70°C. [3][4]
2. XLPE: It has high humidity resistance, withstands overloads and short
circuit conditions. withstands high temperatures up to

90°C. [3][4][7].

Current Carrying Capacity:
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It is the wire's ability to pass the load current under normal operating

conditions and its ability to withstand the currents resulting from faults.[3]

The most important determining factors of Current carrying capacity:

Temperature

The type of material of the conductor

The number of cables inside the tube.

> w0 e

Cable extension method( this is due to temperature difference because the cable
generates heat as a result of the passage of a current through it, and if the rate of
heat expulsion is greater than its generation, then the value of the current passing
through the cable may increase) .[1][3][4]

Steps for determining the appropriate cable section:[3]

1. Determine the maximum load current of a circuit. [,
2. Determine the current set for the appropriate protection of the circuit, so
that it is greater or equal to the maximum load current
Icg >1.251;
3. Determine the cable installation method, the number of adjacent cables,
and the ambient temperature to find out the De-rating factors (K)
4. Determine the permissible current in the circuit that is proportional to the

section of the cable protected by the breaker so that I, > I,

5. The current 1, is divided by the correction factors and the resulting current
is the current based on which the cable section is chosen
L
This table to choosing suitable cross section area after calculation

Table 5.2: cross section area for cables
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Momanal

oross

sechoral

area

Two Core Cables

A

crveral

Appro.

overall
weighi

1.8 m 12,9000 144777 r 132 21 98 145 C208PN 10005 B01IMR
2.5 i 74100 B BSE1 35 4 28 0.8 185 C210PN 102005 B0 1IMA
4 m 46100 B 5158 47 a2 38 127 260 CZPI00CB01IMR
& i J.0800 25853 58 40 44 13.8 330 C21APN 02005 B0 TIMA
hLi] i 1.8300 21898 kL] 2] 1] 15.0 420 CAAPA 0SB0 1IMR
L] i 1.1500 13763 Ta 86 17.0 580 CIEPNI0Z00CB0TIMA
25 i T 0UETO3 12T a2 116 201 BEE CHEPAI0CBO1IMR
35 i 0.5340 OEZTE 152 111 142 2.3 1100 CITPRI0200CB0TIMA
Three Core Cables
1.5 i 121000 144777 x| 15 14 1.4 170 C208PN 103005 B04IMA
2.5 m TA4100 BB5E1 e ran} 23 114 220 C210Pw 103005 BOSIMR
4 m 46100 B.5159 E] F- ] a2 134 315 C212P0200CB0HMR
& m J.0e0a 35853 48 13 40 14.7 A0 C213PN 103005 BOSIMA
" m 1.8200 21898 &3 43 &5 164 500 CI4PR 02000 B0HMR
L] m 11500 13763 1] sr T2 188 20 CIEP 103005 BOSIMA
25 m 07270 C.a703 105 ki a8 2.9 20 CHEPAI000CBOHMR
35 sm 0.5240 OE2TE nr BS 17 21.2 130 CA1TPR 03005 BO4IMR
L] sm 0.agTa 04539 139 103 1 4.6 16 S4B 03005 BOSIMR
T sm 0.2ee0 o 170 28 TBE 7.7 2358 CA18PN 103005 BO4INR
a5 sm 01530 0328 204 155 204 - | A208 CAARPN 103005 BOSIMR
120 sm 0.18a0 01856 all e 235 o 35940 C446P8 1 T300CBOMMF
Four Core Cables
15 i 121000 144777 | 15 14 11.3 208 C208PN 10400C BOBIMR
2.5 m TA700 B B5E1 2 ran} 23 2.3 265 S0P 104005 BORIMR
4 m 46100 B 5158 | F: ] az 4.5 88 C21EP 04000 BORINR
& m J.0800 25853 48 X3 40 L] SO0 G238 104005 BOBINR
" m 1.8300 21898 &3 43 &5 178 &T0 CAI4P 04000 B0RINE
L] m 11500 13763 -3} BT T2 20.3 220 T8 104005 BOBINR
25 m a.TEa 0703 105 k-] a8 241 1298 CIEPR 04000 BORINE
a5 m 0.5240 DUE2FE nr BS a7 24.5 1668 Ca1TPR 04005 BOBINR
50 sm 03870 CL4539 129 133 gk b 8.7 2220 CA1ESA 04000 BORINR
T sm 0.2ee0 1l ki 170 28 T8 2.3 3058 C418PN 1 0400C BOBINR
sm 0.1%30 0328 204 155 204 36.2 4200 CA45PA 04000 BORINR
Table 5.2: calculation for the shop
Circuit load in Watt
Panel name location CCT Identity No. CCT Ref No, Laod Type (B Cable Size (mm) |Circuit referance No. of pionts Watt per piont Y B
R lizhtinz 10 3*13 Ll 5 283 14
1 Y lighting 10 3*13 Ll 5 283
B lizhting 10 3*13 Ll 5 283 114
R lighting 10 3*13 Ll 5 103 14
2 Y lightinz 1l 3*13 Ll 5 283 14
B Socekt 18 325 7l 1 250 pE]
R Socskt 18 325 7l 1 230 ]
3 Y 71
B 71 20
R AL ACL 1 1300 1100
4 Y AC AC2 1 1300
DB-GF-52 |Ground Floor B AC A3 1 1200 1200
Total 1708 1700
Lighting Socket AC Total KW | Total d load 3100
1 load Watt §00 1000 3600 52 Un Balaneed %
Demand Factor 1 05 1 1 %
Demand Load Waat 500 00 3600 52 MAX MIN
1792 1700
loads current] A} EXE]
| main breaker CB FRA
Temp adjesment factor 0.7%
current after adj 604
Cable section area 5*6
conduit size mm2 05"

5.5 Voltage drop :
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Calculations of voltage drop as per corporate tables for cables( mV/Amp/Meter), then to currnt
and distance then divide 380V .

Table 5.3: voltage drop for cables

YULlGY® Ulup Ul ryu nnuldieu vcaules

Voltage drop (mV/Amp/Meter)

Nominal
area of Single-core cables

conductor Multi-core cables
Unarmoured cables Armoured cables

—

1.5 21.494 21.478 - - 21.540 21.524 - - 21.436

25 13.219 13.203 - - 13.263 13.247 - - 13.166

- 8281 8.265 - - 8.320 8.304 - - 8233

6 5576 5.560 - - 5614 5598 - - 5.532

10 3.367 3.351 5.592 5576 3.403 3.387 5627 5611 3.3286 5.550
16 2.161 2.145 3.514 3.408 2193 2177 3.546 3.530 2123 3.475
25 1412 1.396 2253 2237 1.440 1424 2282 2266 1.377 2220
35 1.049 1.033 1.661 1.645 1.076 1.060 1.688 1.672 1.017 1.629
50 0.802 0.786 1.254 1.238 0827 0.811 1.279 1.263 0.772 1.224
70 0.588 0.572 0.899 0.883 0611 0.595 0.922 0.906 0.561 0.871
a5 0.456 0.440 0.681 0.665 0475 0459 0.700 0.684 0.429 0.654
120 0.383 0.367 0.560 0.544 0.402 0.386 0.579 0.563 0.357 0.533
150 0.331 0.315 0476 0.460 0.348 0.332 0.493 0.477 0.307 0.451
185 0288 0.272 0.402 0.386 0.302 0286 0.417 0.401 0.264 0377
240 0.246 0.230 0.332 0.316 0259 0243 0.346 0.330 0.223 0.309
300 0.219 0.203 0.287 0.271 0232 0216 0.301 0.285 0.197 0.265
400 0.197 0.181 0.249 0.233 0209 0.193 0.261 0.245 0.175 0.226

Table 5.4: voltage drop calculation for ground floor

LaodTvpe | (B | CSA(umd) | Noofpionts | Wattperpiont | Total watt currentin the eable e distance from the board [ Voltaze drop { my/AMP/ meter) | ¥D([¥)| ¥DZ¢ 25
lighing (L) | 10 5 i 1] i3 0. J1a16 kN 243 0015 TRLE
lghing [L2) | 10 30 13 a 3 VTR 123 2143 (1463 TRLE
lihing(L3) | 10 15 2 ¥ [ (1363636364 [k 2143 014 TRLE
lghing (L4} | 10 5 { 1] Y e 2 243 (1055 TRLE
IBGF-31 | 38 o6 1 BAz BRz8 102938344 1 BATh 08k TRLE
BCF-32 | ¥ 6 1 5200 il 8 ThB3uz i haT6 0582 TRE
BCF-33 | 75 76 1 3056 o048 8043448399 i e 0305 TRE
(B-GF-0d | 375 o6 1 50455 S04ES fouTz (K] RoTh 077 TRLE
B-CF-30 | ¥ 6 1 505 o058 8040448399 18 haT6 0753 TRE
B-CF-36 | ¥ 6 1 kI Jmins B.3T2M AR 125 hoTh 0444 TRE
(B-GF-7 | 40 510 1 2295 25 37 B89 82 137 1045 TRLE

5.6 Power factor correction:

Power factor correction is done by adding capacitors to the Main Distribution Board, and we can

calculate the power factor correction by using the following table:
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Table 5.5: PF correction table

0 0270 096 0322 0348 0374 0400 0427 0AS3 0480 0508 053 0564 0554 0625 065 0651 0728 073 0817 0877

1020
0N 0242 0268 0294 0320 0346 0372 033 0425 045 0480 0508 0536 0565 0597 0628 0663 0700 0741 0789 084 052
0.72 0214 0240 0265 0232 0318 0344 0371 03%7 042 0452 0480 0508 0538 0559 0601 0635 0672 0713 0781 QB2 0564
0.73 0185 0212 0238 0264 0290 0316 0343 0369 03% 0424 0452 0480 0510 0541 0573 0607 0644 0685 073 0793 0835
0.74 0.159 0.085 0211 0237 0263 0289 0316 0342 03689 0397 0425 0453 0483 0514 056 0580 0617 0658 0705 0765 0509
0.75 0132 0158 0184 0210 0235 0262 0283 0315 0382 0370 033 0426 0456 0487 0519 0553 0530 0631 06M 073 0882
0.7 0305 0.131 0157 0183 0209 0235 0262 0288 0315 0343 037 0338 0429 0460 04%2 0526 0563 0604 0B 0712 0855
077 0079 0105 0131 0157 0183 0209 023 0262 0288 0317 0345 0373 0403 0434 0465 0500 0537 0578 06X 0685 0829
0.78 0.802

0.776
0750
0724
05%
0572
0546

0052 0078 0104 0130 015 0182 0203 0235 0262 0230 0318 0346 0376 0407 0438 0473 0510 0551 058 065
07 0006 0052 0078 0104 0130 0156 0183 0209 023 0264 0282 0320 0350 0381 0413 0447 0484 0525 0573 0633
0000 0026 0052 0078 0104 0130 0157 0183 0210 0238 0266 0294 0324 0355 0357 0421 0458 0483 0547 0803
0000 002 0052 0078 0304 0131 0157 0184 0212 0240 0268 0298 0.328 0361 0385 0432 0473 0521 0581
03%
308

0000 0026 0052 0078 0105 0131 0158 0186 0214 0282 0272 0303 0369 0406 0447 04% 055
0000 0026 0052 0079 0105 012 0160 0188 0216 0.246 0.277 0. 0343 0380 0421 0489 0529
0000 0026 0053 0079 Q105 0.134 0162 0190 0220 0251 0283 0317 0354 0385 0403 0503

0000 0027 0053 0080 0108 0.136 0164 0.19¢ 0225 0257 0291 0328 0383 0417 0477 0520

0000 002 00S3 0081 0109 0137 0167 0198 023 0264 0301 0342 0330 0450 0583

0000 0027 00S5 0083 0111 0141 0172 0204 0238 0275 0316 0354 0424 0567

0000 0028 0056 00B4 0114 0145 0177 0211 0248 0289 03% 039 0540

0000 0028 0056 0085 0.117 0148 0183 0220 0251 0303 0389 0512

0000 0028 0058 0088 0121 015 01%2 073 0281 0341 0484

0000 0030 0051 0083 0127 0164 0205 0253 0313 0456

0000 0031 0083 0057 0134 0175 0223 028 0426

0000 002 0066 0103 0144 012 0252 03%

0000 0034 0071 0112 0180 0220 0363

0000 0037 0078 01% 0185 0329

0000 0041 0039 0148 029

0000 008 0108 025

0000 0080 0203

0000 0.143

nom

FHEAAHEEEREREREEEEEE

1. The original power factor is in the first column, which is needed to correction (0.8).

2. We look at the value of the corresponding factor(0.324) of the new (minimum) power
factor in the opposite row(0.92).

3. We multiply this factor with the power.

Original power factor=0.8 ,new power factor= 0.92 , the factor= 0.324
Power =563.342 KW
After correction: effective power=563.324*0.324= 182.51 KVAR

distribute it to 3 stages, every stage is 60KVAR

5.7 Electrical distribution Boards:
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Distribution board is a safe system designed for house or building that included protective
devices, isolator switches, circuit breaker and fuses_to connect safely the cables and wires to the
sub circuits and final sub circuits including their associated Live (Phase) Neutral and Earth

conductors.
following are the types of Distribution boards:

1. Main Distribution Board (MDB)
Main Distribution Board (MDB) is also known as Fuse board or consumer unit where the main
protective and isolation devices are installed to provide electricity in a safe range to the

connected electrical appliances.

2. Sub Distribution Board (SDB)

The Sub distribution board is connected and supplied from the Main Distribution Board through
different wires and cables rated according to the load requirement.

3. Final Distribution Board (FDB)

The Distribution Board which provide electric supply to the Final and Sub Final Circuits is

me]

FROM M.C.B.
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Figure 5.7: DB for GF
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Figure 5.9: MDB
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Chapter 6

FIRE ALARM SYSTEM

6.1 Overview

6.2 Objective of this system

6.3 Main components of the
system

6.4 Step of design
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6.10verview

this chapter about fire alarm system , component and design

6.20bjective of this system

The main job of a fire alarm system is to alert the occupants of a building to give
them enough time to leave the building safely after smoke or flames have been
detected.

6.3 Main components of the system:

6.3.1 Sensors and fire detectors.
6.3.2 Call point

6.3.3 Sound or visual alarm unit
6.3.4 Fire Alarm control panel

6.3.5 Network (Cable & Pipe fitting)

6.4 Steps of design:

1. Choosing the detector according to place application.

Smoke detectors it's divided into two types:
e lonization detectors which used in fast fire and energy fire.[5]

e Optical smoke detectors used for slow fire, and it not used in in places

which contain smoke or dust.[5]

Heat detectors it's divided into two types:

e Fixed types used in places which accuse changes in temperature.[5]
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e Rate of rise heat detectors used in places where there is smoke or steam or
dust.[5]

e Flame detectors used in places of high altitude.[5]

e (Gas detectors work in case of exist pipes to transport gases and it's

transported near to the pipes to discover any leakage of gases.[5]

2. Distribution of detectors to cover total area of project and
other elements as Manual Switch, alarm bell, flasher, control
panel.

3. Drawing network and dividing the project to more zones.

Control panel

1. Addressable type

It's used in many places such as hotels and administrative building.

How to work

The digital fire alarm system wraps through a wire around the

building with each detector having its own address.[5]

- This system may contain one or more rings depending on the size

of the system and design requirements.[5]
- Its control panel reports each detector separately.[5]

- Each detector has a unique address on the control panel, making

it able to display the signal at the specified location.[5]
It’s clear that this help to quickly determine the location of the accident and that is
why the fire system entitled digital is the natural choice of large buildings and
system that requires more complexities.[5]
Control module
The unit is installed on the alarms and this unit is installed on the

speakers so that these speakers are given in the motherboard and
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convert it to addressable.[5]

Repeater

Its used in addressable type in wide places, its also used to increase the
number of loops when its exceeds the permissible number in the panel ,
according to the following table:

According to Jordanian code, if the ceilings are higher than 3m above the
floor, the interior distance of the reagents should be reduced.[6]

Call Points

It is placed at any exit door, in case if anyone in the building see the fire

before hearing the alarm, then they press it to launch the siren alarm .

They are installed in the escape paths of the paths leading to the outside and

the corridors leading to the stairs at each floor.

6.5Precaution during design:

1.

no

We must not put call point or glass breaker behind the door that the goal is
to be in the way out.

Distance from elevators adjustment outlets.
Distance between each call point mustn't be less than 30m .

Cables and wires

Copper wire must be of the appropriate type for purpose.[6]

Wire segments should be selected so that they don’t cause low voltage and
do not affect the efficiency of the equipment.[6]

The outer shell of the wire shall be of moisture resistant and non-flammable
type.[6]

The electrical connections of the detection and warning system shall be
installed on an area not less than 50mm from any other electrical

connection.[6]

6.6 Alarm Units

Sounders: Electronic or mechanical audible devices, which are capable of

producing a variety of tones. Often, the tone is selectable during installation of the
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device.[2]

Sirens: Extremely loud devices generally limited in use to outdoor or heavy industrial
areas, in high noise level places its used with flasher.[2]

Speakers: Audible devices used in conjunction with voice evacuation messages. [2]

Figure.6.1 :Alarm Units

Smoke Detector Placement

It covers an area with radius of 7.5m , but it use a radius of 5m to insure there are

no uncovered area.

71



Distance between two smoke detectors

Covered area

10 m
< >

Figure.6.2:Distance between two smoke detectors

Heat Detector Spacing
It covers an area with radius of 5m , but it use a radius of 4m to insure there are no

Distance between two heat detector

uncovered area.

Figure6.3:. between two heat detectors
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CHAPTER 7

TELEPHONE, DATA AND SOUND SYSTEMS

Chapter Contents:

7.1Telephone Network.

7.2Data System.
7.2.1 System components.
7.3 CCTV System

7.3Sound system




7.1 Telephone Network

Telephone system is considered one of the most important systems in light
current systems, the role of telephone systems comes as it links all the company's
phones with each other through an internal network, where employees can easily
talk to each other with just three or four digits across The company's internal

central , and there is two types of this system[2]:

e Traditional type, and its two types: Analog and Digital.

1. As for the first type(Analog type), it is a normal device that can only make
calls, and you can identify it through its wire that consists of one pair of wires.[2]
2. The second type(Digital type), it can do additional operations such as storing
numbers and transferring calls , also detect the caller ID .[2]

e Modern system(Internet Protocol).[2]

Telephone system components:

1. IP-telephone : Usually phones uses built-in IP feature, so that it is connected
directly to the network.[2]

2. Outlets: usually it use RJ-45 type.[2]

3. Cables/Wires: The data transmission cables consist of 4 pairs of wires here
,and if the distances are more than 90 meters, it uses Fiber Optics type.[2]

4. Patch Panel: It organizes and arranges cables coming from all network points
and its function is a complementary function, as the system works without it, but it
is used to facilitate the installation and maintenance process.[2]

5. IP Switch: It performs the transfer process between devices according to the
centrals orders(IP-PBX).[2]

6. IP-PBX: it has the same task as the traditional one, but here every device will
be given its own IP, and it is programmed to control and move between devices.
7. Router: its used to connect two different networks, and its used in telephone
system to make calls over the Internet between the different branches of the same

company or between different networks in general.[2]
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7.2 Data Network

The concept of Data network is generally for computer Network, but in huge buildings
it represents a system to connect a group of devices (this devices may be a group of
computers and their Peripherals, or groups of IP's camera, or group of IP Telephone or
IPTV,etc ), these devices are linked together by special wires or wireless to transfer

data or to exchange contacts .[1]

There is two types of Data Networks: it is either a closed internal network known as
LAN (Local Area Network) , or a network connected with external other networks out
of the building , which is called WAN(Wide Area Network) .[1]

7.2.1 System components

1. Devices that will be connected to the Network such as computers and their
peripherals, also other light current devices.
2. Data Sockets, and the sockets is not for computers only, we need sockets to
connect all digital devices in light current system like Door access controller cameras,
of IP Telephone or IPTV, as each one of these devices will need a data socket.
Communication media: Structure cabling system (copper and fiber).
Patch cord.

Rack.

3

4

5. Patch panel.
6

7. Switches.
8

Routers.
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7.3 Closed Circuits Televisions (CCTV)

It is a system for visual and audio surveillance, recording the different events that take
place in the surveillance areas with sound and video, but in closed circuits, meaning
that not all people can see them like regular television, hence the name closed
television circuits, this system is used in many important applications such as:

security, production management, healthcare, and military fields,...etc .[14]

The primary function of the Closed-Circuit Television (CCTV) camera is to provide
surveillance of and enhance situational awareness, also CCTVs enable Department
Operations staff to perform a number of valuable monitoring, detection, verification,

and response activities.[14]
Some typical CCTV Camera uses include:

e Detecting and Verifying Incidents

e Monitoring Incident Response and Clearance

e Assisting Emergency Responders

e Monitoring Environmental Conditions (visibility distance, etc.)

e Monitoring assets
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A sample from the project:

Figure7.1. Ground-Floor CCTV, data, and telephone system plan
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Figure7.2. 5th-Floor CCTV, data, and telephone system plan
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Figure7.3. Data, and Telephone system Riser Diagram
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7.4 Sound System

Any audio system consists of a set of basic components:

1. input source: it includes microphones , digital source player and background
music players.

2. output source: it includes Speakers, Horns and amplifier.

3. Attenuators(VVolume Control).

4. Mixer: It is the device for making adjustments to the audio signal by adjusting its
intensity, smoothing or thickening it, or even adding sound effects to it.

5. Cables
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A sample from the project:
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CHAPTER 8

EARHTING AND LIGHTINING
SYSTEM

8.1 Overview

8.2 Earthing System

8.3 Type Of Earthing
8.4 Lightning Design




8.10verview

This chapter about earthing system , types, lightining system principle of design

8.2 Earthing System:

The grounding system is a major part of electrical design. This is to ensure the protection of

people and equipment.
Components of the earthing system:

1. Soil having resistivity.
2. Earth rod entombed to a suitable depth.

3.Earthing lead or the grounding conductors that connect the electrode to the objects to be
grounded.

Earthing Lead
Ecrtih Pif

Earth Rod

Electrolytic -—‘%«'l@‘
Roots T N o~

Figure 8.1 : earthing system

There is a very important component which is main earthing terminal (MET)
It is considered the main grounding distributor; it is bas bar (BB) get out of it

protective conductors to all main and sub distribution board, and from protective conductors
all nearby metallic objects that do not originally carry current (gas pipes, windows and metal

doors) it is known as equal potential conductors.
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Prevention conmnectors
To distribution panels / electrical appliance structures

Equal voltage conductors
(To water pipes. gas ...}
L) L) L} L)

N

> (=] | L > L] =

Grounding conductor MET

To electrode /' grounding network

Figure 8.2 : MET

The MET connect with earthing electrode through conductor earthing, so differentiate

must be between protective conductors and earthing conductors, the protective conductors
connect with objects to be earthed and with earthing conductor in panels.

The earthing conductors it connects on the one hand to the MET and on the other to earthing
network.

The ground resistance value is affected by several factors, the most important of which are:

1. The resistance of the ground in which the electrodes are buried
2. The percentage of humidity in the soil.

3. Number of earthing electrodes.

4. Burial depth.

Earthing Electrodes:

They are the metal rods that are buried in the ground, and the devices to be grounded are
subsequently connected through the ground connection. The driven rods buried in the ground are
considered the most appropriate and cheapest types of electrodes that are buried at a distance of 3

m in the ground and then connect the ground connection to its end.

Electrodes are used in building constructions, such as rebar in concrete basis, in order to
increase efficiency of earthing, During the work of the concrete structure of the basis, a

connection is made between one of the bases and the ground conductor of the building.
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Earthing leads:

The earthing leads are often copper tape Sectional area within limits 2.5 x 25mm?2.This is to

connect the device to be grounded with the ground electrode.

Grounding in buildings:

In special installations in buildings, a separate electrode or earthing grid is usually allocated if
one electrode is not sufficient for the distribution transformer, or this electrode is assigned to the
main supply box if there is no transformer for the building and there is a separate second
electrode for the main low voltage board, this is the second electrode that is connected to MET,
then MET is connected to all earthing BB In the sub-distribution boards in the building. the earth
pin in socket connect to earth BB in sub-distribution board that Feed socket. There is also a third
electrode dedicated to the lightning rod, if any.

As for the central air conditioners that are on the roof of the building, they are connected together

in series and then they are connected to the ground through two separate electrodes as in the
figure.

Land carrier to connecl devices respectively

y Earth contimuity -
conductor ! | 1
\‘ ‘ |
- -

Figure 8.3 : Earthing of AC

|r condtioning de'vrce-s

¢

8.3 Types of earthing in buildings

1. Grounding by using one or more electrodes instilled into the ground to reach the layers of
the earth with low specific resistance, thus obtaining a low ground resistance, and it is

connected to the main grounding rod in the electrical board.
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2. Grounding by copper or galvanized iron tape to be welded with the iron basis of the
building and connected to the main grounding rod in the board.

Grounding of communication devices

One of the important things that must be taken into account when grounding communications
equipment is that a complete separation is made between the grounding points of the power

equipment and the grounding points of the communication equipment.

Because multiple grounding between power system and communication system it may cause
some problems especially for communication devices , often the cause is noise resulting from an

unsuitable earthing system design.

Genegrator BARTH BUS BAR

A00H WAHHOLE
19mm,1.5m ) R0

Figure 8.4 : earthing BUS for the mall
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Figure 8.5 : MET for MDB

LIGHTNING PIT LIGHTHI
DOWM

GALVANIZED STRIP
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Check Box
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Figure 8.6 : Earthing system for the mall

8.4 Lightning rod:

The system Consists of one entrance or more(air termination) and one Ground conductor or
more.

What is Lightning rod:

It is a device connected to the ground and has a pointed tip that is fixed on the building to collect
the enormous charges resulting from the lightning strikes and emptying it into the ground.

Its purpose: To protect devices electrical equipment from over voltages Output from weather
factors (lightning strike)

When we need Lightning rod:

In High rise buildings, archaeological sites and stores.
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Figure 8.7 : lightining system

Pulsar:

Lightning rod consists of a tapered rod of various lengths it is connected with the ground by
cable and electrodes.

-- The cable is extended which Connects the lightning rod With electrodes inside Non-metallic
pipes To be fixed on the walls External mediated origin Special cleats to be placed Equally
spaced At full height Origin.

- Ground bars are made from red copper and no less in diameter About 12 mm.
- You have to be Electrodes in closer Possible distance from Enterprise.

- The electrical resistance should not be increased about( 10 ohm) for protection system.

The designing for lightning rod:
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Rp : Radius of protection in a horizontal plane located at
vertical distance h from the Pulsar tip

Height of the Pulsar tip above the surface(s) to be
protected

Rp

>2m

A A 4

Pulsar references
AT  Description Reference L(m) Weight - © &
(us) (kg) & &

Pulsar 30 stainless
30 steel2mLightning HOIMH 3012 20 5.0

conductor

Pulsar 45 stainless N U—— X —
45 steel 2 m Lightning HOIMH 4512 2.03 5.3 = S 8

conductor < & ! ~

Pulsar 60 stainess " -
60  steel 2 m Lightning HOIMH 6012 2.06 5.7

conductor

1074 ¢
o (=] o

; : =3 o S

: i o
(=1 ]
o o~
o~
T . — A i3

Puisar 30 Puisar 45 Pulsar 60

Figure 8.8 : lightining rod
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Pulsar Pulsar Pulsar

Pulsar 0 45 60
I ma——aa—s
2 19 25 32
3 28 38 48
4 38 51 64
5 48 79
6 48 63 79
8 49 64 79
10 48 64 79
15 50 65 80
20 S0 5 80
45 50 65 80
60 S0 65 80

Figure 8.9 : lightining table

Figure 8.10 : lightining for mall

98



95mm#2 1sclated copper cable

Figure 8.11 : lightining cable
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CONCLUSION




The electrical installations in any building are an important part of the designs, which are
integrated with other architectural and mechanical works, and the electrical design must achieve

safety, ease of maintenance, and achieve international codes and specifications.

The areas of the electrical rooms must be suitable to allow for maintenance work, and they
must contain ventilation holes Drainage of oils., and the distribution board of the fire pump must
be separate from the main distribution board and the emergency distribution board and its

feeding shall be after the transformer and before the main breaker of the transformer.

A commercial mall in Hebron was taken as case study. Due to the nature of the mall use, the
lighting and air conditioning loads are the largest among the other loads in order to achieve

comfort and attract customers.

The total load for the mall is 751.26 KVA, the capacity for transformer is 800 KVVA, and for
emergency generator is 170 KVA.
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Appendix

Appendix A: Load estimation for mall

shops

shop name number area | lighting VAIM2 | lighting( VA) socketVA/m2 socket(VA | HVAC VAIm2 | HVAC (VA) | LOW CURRENT(VAIM2) |Low Carrent VA
Kids p;ay shop 1 30 % 750 15 450 50 1500 5 150
Furniture shop 1 80 5 2000 10 800 50 4000 5 400
shoe shaps 1 30 30 900 15 450 50 1500 10 300
jewery shop 3 120 30 3600 10 1200 50 6000 5 600
heauty salon 1 30 3% 1050 10 300 50 1500 5 150
Electrical tooks store 2 60 3 1980 15 900 70 4200 5 300
Clothing and sports equipment store 1 80 5 2000 10 800 50 4000 5 400
Men's clothing store 1 30 30 900 10 300 50 1500 5 150
Women’s clothing store 3 120 30 3600 10 1200 50 6000 5 600
Baby clothing store 3 120 30 3600 10 1200 50 6000 5 600
Antique store 1 40 30 1200 10 400 50 2000 5 200
Nuts store 1 30 35 1050 10 300 50 1500 5 150
Sweet shop 1 4 25 1000 10 400 50 2000 5 200
Exchange store 1 4 5 1000 10 400 50 2000 5 200
Photographer store 1 30 5 750 10 300 50 1500 5 150
Cocktail shop 1 30 30 900 15 450 50 1500 5 150
Phoramcy 1 30 % 750 10 300 50 1500 5 150
Bag store 1 30 %5 750 10 300 50 1500 5 150
Super Market 1 250 30 7500 10 2500 70 17500 5 1250
Food stores 3 120 5 3000 10 1200 50 6000 5 600
Computer hardware store 1 50 5 1250 15 750 50 2500 10 500
Fabrics store 1 50 30 1500 10 500 50 2500 5 250
Stationery store 1 4 %5 1000 10 400 50 2000 5 200
Carpet shop 1 80 25 2000 10 800 50 4000 5 400
Makeup store 1 4 30 1200 10 400 50 2000 5 200
Flower shop 1 30 %5 750 10 300 50 1500 5 150
total 1630 45930 17300 87700 8150
TOTAL B3 KA
Office
Office Uit area mumber ofunts | totalarea | ifting VAN | SOCKET (VAm2) |  HVAC (VAm2) | LC (VAmD)
one offie with secretary 10 10 400 2 15 60 10
Two office with secretary 10 6 10 2 15 60 10
Three Offce with secretary el 3 /Al 2 15 60 10
Total 109 21800 16350 65400 10900

Restaurants
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Unit Area lighting VAIM2. [ lighting( VA) socket VAIM2. [socket(VA HVAC VA HVAC (VA)  |LOWCULC VA
Resturant 100 3 3000 il 2000 10 1000 5 500
Cafe 150 3 4500 il 3000, 10 10500 5 T80
7500 5000 17500 1250
Stores
area lighting VA/m2 lighting( VA) socket VAIm2 socket(VA  [LOW CURRENT(VA/m) [LC VA
326 6 1956 1 326 5 1630
Corridors
area i VA2 ligiig(VA)  |HVAC vAm2 [HVAC (VA) [LOW CURRENT(VAIT) |LC VA
1116.3 6 6697.8 50 55815 5 5581.5
The garage
The garage dalux| lighting VA/m2 LOW CURRENT(VA/m2) Hoods
1125 5 5 30
5625 5625 33750

Yards

Yards Area ligrting VAT~ |LOW CURRENT(VAR) | chilen's toys(cars .. |100 2 [35KVA

70| 3 5

Man agement
area lighting \V/AIm2 lighting( VA) | socketVAm2 | socketVA | LCVAM2 | LOW (VA) HVAC(VAIm) HVAC VA

entrance 10 6 60 0 5 50 50 500
Secretarial 12 20 20 15 180 10 120 60 720
akitchen 9 15 135 10 90 5 45 50 450
Office of the Director 2 20 400 15 300 10 200 60 1200
Megtings room % 20 700 15 525 5 175 60 2100
Staff room 2 20 400 15 300 10 200 60 1200

Archives 12 15 180 10 120 5 60 0
Sanitary units 7 30 210 15 105 10 70 10 490
2325 1620 920 6660

TOTAL
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Total Previous loads inthe MALL 536.2613 KVA
Fire Pump 20 KVA

Water Pump 18 KVA

Cooking equipmemt 100 KVA

UPS 24 KVA

Two elevotrs 50 KVA

Server room 3 KVA

Total estimated loads in theMALL 751.2613 KVA
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Appendix B: Catalog of 800 KVA transformer

coffancr Cast Resm Transformers famly accordieg to Internstonal Staedards (Copper fod)
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